Cyclone Separator With Compact Inlet 



Background: 

The present invention relates to cyclone separators, and, in particular, to a cyclone 
separator with a compact inlet. 

Figures 1, 1 A, and 2 are schematic drawings showing an example of a typical 
prior art cyclone, in which the inlet path into the cyclone extends along a straight line that 
is tangent to the body of the cyclone. This is an efficient and effective design, but it can 
be a problem in tight spaces, such as where the cyclone separator is inside another vessel 
or when several cyclone separators are interconnected. 



Summary: 

In order to make the cyclone separator more compact, while still being efficient r 
terms of construction and function, the present invention provides an inlet path which, 
instead of extending in a straight line that is tangent to the circular cross-section of the 
body of the cyclone, wraps partially around the cyclone body. 

Brief Description of the Drawings: 

Figure 1 is a schematic side view of a prior art cyclone using a straight line inlet 

path; 

Figure 1 A is an enlarged broken away view taken from the right side of Figure 1; 
Figure 2 is a top view of the prior art cyclone of Figure 1 ; 
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Figure 3 is a schematic top view of a first cyclone made in accordance with the 
present invention; 

Figure 4 is a side view of the cyclone of Figure 3; 

Figure 4A is an enlarged view taken from the right side of Figure 4, with the outer 
5 vessel removed for clarity; 

Figure 5 is a schematic top view of a second cyclone made in accordance with the 
present invention; 

Figure 6 is a side view of the cyclone of Figure 5; 

Figure 6A is an enlarged view taken from the right side of Figure 6, with the outer 
1 0 vessel removed for clarity; 

Figure 7 is a schematic top view of a third cyclone made in accordance with the 
present invention; and 

Figure 8 is a broken-away right side view of the cyclone of Figure 7, with the 
outer vessel removed for clarity. 
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Description of the Preferred Embodiments: 

Figures 1, 1 A, and 2 show a prior art cyclone 10. The cyclone 10 includes a main 
cyclone body 12, which has a vertical axis 14. The cyclone body 12 is cylindrical in its 
top portion 16 and frustro-conical in its lower portion 18. It defines a bottom opening 20, 
20 and it includes a cylindrical outlet tube 22 in its top portion. It has a straight inlet path 
24, which is tangent to the upper portion 16 of the cyclone body 12, and the inlet path 
has a constant height and width from the outer opening 26 to the inner opening 30. There 
is a flared lip 28 extending for a very short distance outwardly from the outer opening 26. 
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In this prior art cyclone 10, particulate-laden gas enters the inlet path 24 through 
the flared lip 28 into the inlet 26, impinging on the interior of the cyclone body 12 and 
following a downward spiral path along the inside of the cyclone body 12. The 
particulates in the gas are separated out and fall down through the bottom opening 20. 
The clean gas then turns upwardly through the center of the spiral and leaves through the 
outlet tube 22. 

Figures 3, 4, and 4A show a first cyclone 1 10 made in accordance with the 
present invention. This particular cyclone 1 10 is shown as being inside of a vessel 111, 
because that is an environment in which the compact inlet is very helpful. However, the 
cyclone 1 1 0 could also be used without the vessel 111. As with the prior art cyclone 1 0, 
this cyclone 1 10 has a cyclone body wall 112, which has a circular cross-section oriented 
about a central vertical axis 1 14. The upper portion 1 16 of the cyclone body wall 1 12 is 
cylindrical, and the lower portion 1 18 is firustro-conical and defines a bottom opening 
120, so the radius of the cyclone body wall 1 12 tapers from a larger radius at the top to a 
smaller radius at the bottom. While it is typical for a cyclone to have a cylindrical portion 
and a frustro-conical portion, as has been shown here, the cyclone may be tapered along 
its entire height or in some other manner, with the larger radius at the top and the smaller 
radius at the bottom. A central outlet pipe 122, aligned with the central vertical axis 1 14, 
extends out the closed top 123, and the cleaned gas stream leaves the cyclone 110 
through that outlet pipe 122. 

This cyclone 1 10 has a curved inlet path 124, extending from an outer opening 
126 to an inner opening 130. There is a flared lip 128 extending for a very short distance 
at the outer opening 126, with the outer and lower walls 134, 135 of the inlet path 124 



being flared outwardly for a short distance to form the lip 128. In this embodiment, the 
inner wall 132 of the curved inlet path 124 conforms to the cyclone body wall 1 12 and 
extends about 90° from the outer opening 126 to the inner opening 130. It is preferred 
that the inner wall 132 of the curved inlet path 124 extend along an angular distance in 
the range of 60° to 120°. The inner wall 132 may conform to the cyclone body wall 1 12 
either by actually being the cyclone body wall 1 12 itself, or by being a separate wall that 
lies alongside the cyclone body wall 1 12. Since this inner wall 132 conforms to the 
circular cross-section cyclone body wall 1 12, it has a constant radius that is the same as 
the radius of the cyclone body wall 1 12 at the height of the inlet path 124. 

The outer wall 134 of the inlet path 124 has a larger radius than the inner wall 132 
at the outer opening 126, and it wraps around the outside of the cyclone wall 1 12 until it 
becomes tangent to and merges with the cyclone wall 1 12 at the point 140. In this 
embodiment, the width of the inlet path 124 from the outer wall 134 to the inner wall 132 
is relatively constant, and the height of the inlet path 124 from the upper wall 133 to the 
lower wall 135 is constant from the outer opening 126 to the inner opening 130. The 
outer wall 134 is radiused about a second vertical axis 150, which is offset from the 
central vertical axis 1 14. By essentially wrapping the inlet path 124 around the cyclone 
body wall 1 12, the cyclone 110 becomes more compact than the prior art cyclone 10 
while still functioning essentially the same way and requiring only slightly more material 
to manufacture. 

Figures 5, 6, and 6A show a second embodiment of a cyclone 210 made in 
accordance with the present invention. As with the first embodiment, the cyclone body 
wall 212 tapers from a larger radius at the top to a smaller radius at the bottom. There is 



an opening 220 at the bottom and an outlet pipe 222 at the top. The inlet path 224 
extends from an outer opening 226 to an inner opening. The inner wall 232 of the inlet 
path 224 conforms to the cyclone body wall 212, either by being that cyclone body wall 
212 itself or by being made of a separate piece of material that follows the contour of the 
cyclone body wall 212. The outer wall 234 of the inlet path 224 wraps around the 
cyclone body wall 212 until it becomes tangent to the cyclone body wall 212 at the point 
240, where it merges with the cyclone body wall 212, approximately 1 80° from the inlet 
226. The outer wall 234 has a constant radius from a vertical axis 250, which is offset 
from the central vertical axis 214 of the cyclone body 212. The width of the inlet path 
224 from the outer wall 234 to the inner wall 232 gradually decreases from the outer 
opening 226 to the inner opening 230. 

Figures 7 and 8 show a third embodiment of a cyclone 310 made in accordance 
with the present invention. Again, in Figure 7, this cyclone 310 is shown inside another 
vessel 3 1 1, but it could also be used without the vessel 311. The cyclone body 3 12 has a 
circular cross section centered about a vertical axis 314, and the radius of the cyclone 
body 312 tapers from a larger radius at the top to a smaller radius at the bottom, similar to 
the other cyclones that have been shown. In this embodiment, the inlet path 324 has an 
inner wall 332 that has the same radius as the cyclone body 312 at the height of the inlet 
path 324, but it is centered on a different vertical axis 350, so it merges with the cyclone 
body 3 12 at the inner opening 330. The outer wall 334 of the inlet path 324 has a larger 
radius than the inner wall 332 and is centered on the same vertical axis 350 as the inner 
wall, wrapping around the cyclone body wall 312 until it becomes tangent with the 
cyclone body wall 3 12 at the point 340, approximately 1 80° from the outer opening 326, 



where it merges with the cyclone body 312. There is a short flared lip 328 projecting 
from the outer opening 326 of the inlet path 324, and the width of the inlet path 324 from 
the outer opening 326 to the inner opening 330 is constant. 

The foregoing embodiments are intended to be examples of cyclone separators 
made in accordance with the present invention, but it will be obvious to those skilled in 
the art that many modifications may be made to those embodiments without departing 
from the scope of the present invention. 
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